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(37) lAtffitRictl 

iMcans] An amiminttbial and deodoriziiig 

component, pH regulator and solvent, characterized in dmt die andmicniWal and deodoriziag component comprises 
basic zinc cmbooaie and/or zinc oxide and oxycaiboxyUc Mid combined at a molar mdo of 1:0.7 to 1:5 and adjusted 
toapH[if4to9. 

[ Effect 1 Hie aitimicfobial and deodonzing composition of die invention is a highly safe composition that 

simnttaneoosly provides bodi effective deodorization of odois in tfie household and antimicrobial action. 
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J Claims] 

( Claim 1 1 An smtimicrobial and deodorizing composiUoa comprifiine wi antimicrobial and deodoriziiig 
component, pH regulator and solvent, c\m^^i in that the antimictobisd »d deockMizbig compftofint comprises 
basic carbonate and/«r Zinc oxide and oxycaAoxyUc acid combined « a molar noio of 1 :0.7 to 1 :5 and aifiusted 
10 a pH of 4 to 9. 

I Dctftiled DescfiptioD of tlie Invoition J 
(0001] 

( Field of Industrial Application ] 

The present invention relates to an antimkmlMd and deodorizing composition and, more specifically. 1» an 
antimicrobial and deodorizing composition safe for homans, animals and livestock that sinHlitanfionsly pfovides 
both effective deodotization of odore, including kitchen, refiigfaator. gnAaga can, toilet, and balliroom odors, and 
antimicrobial action. 
[ 0002 1 

I Prior Art and Pfobleias that the Ittvaitioii Is tatendedto Sotv«| 

A number of odors ait fennd in flie connnon bouseboll lliew hou^ 

locations in the home, including die kitdicn, lofrigefator. gttbag« «m. toUet, and baiiiioom- H» immediate sonrce 

of these odo« is nitrt«en-containing eompoim* 

as hydrogen sulfide and methyl meicaptan. Hiiso malodorotiS sutetam*s result fi«n the breakdown of nuiifent 
sowtes. such a$ fiit^ acid compounds, proteins and caiboMrates, by bacteria or other mioooisanisms. 
[0003] 

Recently a deodorizing aqueous dispereion containing zinc oxide, wealt aUtalme sobstances and binder 
lesin as efledive ingredients (Japanese Bomiined Patent Application No. 5-10950) and a deodorizmg aqueous 
dispersion connuning zidc compounds and alipliatic polyca^ 
been proposed as hi^effectivn deodorizmg subatomoesforelimh^ 

[0004] 

However, these deodorizing aqueous dispersions have tl» Allowing drawback. They can be effectively 
used ID diminate odora when the basic zinc cartw^ 
(hey are blended kneaded, hnpregnated or i»B!ed with coatings. 

prior to use but are not practical in a household sitaation in which convenience snd ease of use is required in the 

elfaninarion of odoiB in such places as ll» kitchen, lufti^^ 

[OOQSl 

Because zinc oxide is insohible, preparation of the compositions proposed in Japanese Examined Patent 
Application No. 5-10950, using zinc oxide in combination with weak alkaline agents such as sodium malate and 
sodmm citrate in an aqueous solution, resulted in visually miappealing non-iwiifonn compositions in which the 
efiective ingredients had precipitated. Tbe precipitation of the ef!fcctive ingttdients resulted in insufficient 
deodorization when a spiay bottle with trigger was used to spray the compositions in malodorous bathrooms and 
kitchens. Insoluble matter also became smcfc in the nozzle of the nigger sprayer when the non-uniform zinc oxide- 
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containing compositions were sprayed, significantly deceasing ourilow. In addition, an insolubte white powfcr 
remained after tise unless the time-wmsuming and laborious process of a final thorough washbg vrith ««er vms 
implemented- 
[0006] 

Preparation of the compositions proposed in Japanese Examined PJitail AppUcatioo No. 5-10951. using 
zmc oxide or basic zinc carbonate in combinMion with aliphatic polycarboxylic acid salts, siieh as sodium fluoride, 
sodium maleate, sodium malate, and sodium citnde. in an a^ueom sohition. ako nanlted in visually unappealiDg 
non.uniform compositions in which tb* effective ingredients had prccipitoled due to the msoluhiliiy of zinc oxide 
and basic zinc carbonate. Spraying of the compositions through a trigger sprayer lesutted in the same disadvamae^ 
iT:potted above. 
[0007] 

Additional preparation of compositions coosistiDg of zhic ffldde or toic zinc auhaiiate in COaWiHtion 
with aliphatic poiycarboxylic acid .alls, such » raalcic acid and fiimaric acid, inai aqueous solution, resulted in 
compositions in which tte etfcctive iiifiiedieiit of Zinc oxi^ 
geUed and iwecipitated when the Iffl ^ a4juatod to llie Vicini^ 

hydroxide, and organic salts, such as triedianolamine, resulting in a visually UWppeallng composition. Spraying of 
the composition through a trigger sprayer in matodwxw 
Tt^Kvted above. 
10008] 

jbs hmnediaie souree of household odofs is mtfogenHsoniainiiig compomids sudi as ammonia and amine 
Of sul&iwcontaining compounds such as hydrogen sulfide and mefliyl mercap&m. which wsnlt fiom the breakdown 
of marient sources, sud. as fiitly acid compounds. pioiBh^ 
An antimicrobial and deodorizmg agent utilizing copper glu^ 

malodoHHis substances and eliminating odor has also recently been proposed (Japanese Unexammed Patent 

Application No. 8-19S709>. 

{00091 

However, these compositions ooniainiQe copper gUicooate pecfarmed poorly in antimicrobial testmg 
conducted to siomlaiB a variety of households contatniiig different notriams ftom various sources. 
[0010] 

In short, an antimiaobial and deodorizing composition that o«ias improved sohibility of zinc oxide or 
basic zinc carbonate, unproved stability of the efifective ingredients in the composition for reliable, safe and easy 
removal of household odOfS has not yet been developed. 
(0011 1 

An object of the present mvention is thus to provide a safe antimicrobial and deodorizing composition that 
offefs improved solubility of zinc oxide or basic zinc carbonate and improved stability of the effective ingredients in 
the composition for effective deodorizatioa of household od«s and antunksrobial action. 
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that would offct 

t MtaasfiwSoiviBft"'" ^ aolin"" ^ effective ms" 

t^*^ * .„ t« « Biere Tte fiempedttion of the invention cnurining a baBic 

^""'^^^^^^^^ (^^^ tA)) . u»d ^ the bvention. The b.ic zioc ^ 



(0: 

2ZoCQ,-3Zii(OHhIfcO 
(00171 

•n»e zinc OKide is expressed by the foUowing Foimuls (W)- 
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""^ d incW. iW-Uo ""^ 

J u^rtaajld mite ii , iLiiiiiiMrtlfT-'-™'^ 

to. H«,,™»»n,tfo.of<«cyc«b<»yli«^^ 

rb= «bon« « 2lnc «m p^ipiO^ «««« 
«,:i.„ic™bi.l m « of c<m«««i=«. of «.,>«ta>,li. ->».««n«v*««-*»«0-*«™'«'-" 
a™ *a.ed ««ve) will r««U ta .d.^ di««io. ^4. z6« 

because it requires that more pH regiiljior be used. 

100251 . u 

Th. inv^tiofl «Whiomdly us« . pH «giitator (ingitdient (C)) to pH, Aiqr «83n.c or »«gm..c »lt 

b^ving a pK. di«»ciatiO» coos^^l of 12 « i«« in aoocc^ 
cartonateandn»Jic«id««»»d,ll«sn«««sd»taaypMr^ 
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^ one or two (»r TO " 
. «»d iiBdte acid tnay be usei one or two 

•^s^n^y^^ ^^^^ 

i.«i!ftrate. sodium bcii»«fe'««>^ , inns, including sodium. P<*>8S»«*» 

^owum, may also 

100271 , ^.on.thepersp^Uveofd^Pi'^J'y'-**'"^^ 

MO. P.^*. ^ ZLXTdil sod^ sodi-m -od^ — ■ 

^:2::^.sodi»m^ 

^^.aiproviae d« .opposition .PH of 4 

..ng. of 5 u, S with d.e pH regulator 
,»at»Iineodoi^ but for safety p^iiF^ 

[00291 . , ,««i^Mandd«odorizh«c«^ 

^^^^ .d ^ ca*«- oxide .cpo^d 

and oxycarboxylic acid in the sp^^ rat.0. ^ 
3„d^C«*tal action u. immediately foUowingn^nd^ 

l"**'"^ . . ^tW) Tte»lv«tftn«ti«.iok«eptheb»«iczincc»rbotm^ 

oxide zinc compound ™d oxycatboxyUc «k1 sbble m uqma «^ 
ojude zinc comp Ki,i«Hldeodoii2ingcoiiipositioiibetw^ 
flMiiltfain die pHofthe antimicrobial and deodonznis 

10031 1 . or zii* oxide ^coU¥c»md,oxy^ 

A.^, solvit ti,at keeps Ite b«« 2mc c«rtK«ate or zmo ox 

regulator in solution state may be used. 

1 0032 1 mav be tissd include vvater, alcohol,, i«>d glycol «lkyl cdieis. 

specific e^les '^^^^'^'^^^^ 
Example. oft^alcohoUi-cludeaKi^al^^ol-^^ 

alcohol. p«)pyUlcohoU ethylene glycoUpioi^l^-^^ ^ ^^1^ g^^col 

alWlyene .lycol aU^l eO^r ^a^- ^^l^'^^Tjy^ monot«^^ giyoclm»o^l 
^nobutyl ed«r. ed^lep. iJly"l mcnoethyl ed»r. fS^«> 
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dher, propylene glyocl monobutyl rthnr. dipropyletie glycol monoboiyl elber, efbylenfi glycol iiioiioph«»yl ether, 
tridhylene glyocl monophenyl ether, tridhylene glycol mo»obi-yl etber. tripiopylene glycol modobutjd etto. 
tripnjpylene ethyl™, glycol dimethyl ether, and polyoxyelhylene pob,«xypropyl«e g»y«»» ^««^ 
may be used singly or io combinations of two or more- Waternffly also be added to the alcohols and glycols. 

(0033] 

The solvent or solvents may be included in a ocmceiiinitkin of fitm 70 to 99 pwcem. and more 
prefeRibly from 90 to 99 weight percent, to lOO vvcight percent of the antimiccobia} and deodoriang compofiitiOB. 
Concentrations in excess of this range vrtM oanlt in d««aaed aolubility of the basic zinc carton-* or linc oxide 
zmc compound and decn»»d stobUily of the composition. TVy are also uneconomical. Omceninitioos below this 
nmge will lesult in insufOcient dEodoriznig and antimicrobial effect 
[00341 

Other optional ingredients may be inctoded in iha amimicrobial and dcodorizmg composition of the 
invention as appropriate. Ibase optional in8r«^ 

used lo maintain Hqatdily at tow or high temperatniea. hydfotropes such as ethyta» glycol, diainfectamts, 

preservatives and amifimgah. ftagmn«a. d^^ 

deodorizing composition of the inve«iMi may also be used togrth^ 

»e no limitations on compounds used as optiooal ingredients, as looe as tf^ 

[0035] 

The antimiciobial and deodorizing composition of the invention may be provided in a variety of foims, 
including gel. impregnated sheet wilh multiple holes, spiay (nigger or dispenser spray system) and aerosol mist. It 
inay also be placed inacoolainerwithawick^eieil is absorted and di^ 

[0036] 

Reganlless of tvhdhcr il is provided in gel. spray, dispemw or aerosol form or used as a mist, the 
antimicrobial and deodorizmg composition is safe fi» and will not damage items with which it comes into contaci, 
including flimiture and elothmg, aldn, and msnsfls. The antimicrobial and deodorizing composition Is thus an 
effective deodorizing agent that can be effeciivrfy msed to eliminate a variety of Odors, including mipleasant 
QOmmon household odoia, such as odo« fawn pet feces and urine, pet areas, raw garbage, kitchens, in^sink food 
traps and strainers, bathrooms ami toilets, bathtub and shower drains and gratings, shoes, garbage cans, drain outlets, 
shoe cupboards, air conditioners, curtains, latami mats, floo«, carpets, bckere, and automobile interiors, as well as 
tobacco odors m vehicles, body odw, menstrual odor, foot odor, odors ftom diapos, towels, rngs. and handkerchiefe. 
andi 



100371 
[£jaiiq>les] 

Tbe invention will now be described in more detail thiough ejtamples and compatative examples, but the 
mvention is not limited by these e3canq>les. 
{00381 
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To evaluate Hic performance of the antimfedMid «A deodoiiaag compositiaii of the invention. Ifae 
solubility of the basic zinc carbonate or zinc oxide >m d«mnined, and the solution appcwmce nnd of flic 

composition after adjustment of pH, the d>iUty to climiimte anmonii and hfd^ sulfide odors »nd sntoncrobal 
activity were assessed. The methods used for the testing are described b*l0fW. 

A ^yasment of ^^liihilitv. solu t i"" flppftarance and stability of cnmpgjijtion 

Thz base v^as combined with the specified quantily of ^ (approximately 20' C) in a 1000 mL beater, tiitn 
stirred for 60 to 90 minutes with n magnetic stiiiw and to irtand Tb^ 
oxide ™s visually assessed. If the eompositioii w^ 

adjusted with a pH regulator and ttae composition was assessed fer solution appeanmcc and stability. 

Mftthnd of assftssment of ab^ itV t" ''"l""-*^ ainninniii odore 

Test Sections F«P»ed fiUisr paper 70 mm in diamat^ 

20 cm wide 20 cm long ^ 20 m high (8 Bter) airtieW glass coiil^ 

and the anm»nia .xmcentintion was de^^ 

90 minutes after addition. 

of aiiy«HHfliit of iibi <ilY '"f^"'"^ tiryrffnytai sulfide odotS 
Samples (test sections pit5««d fi^ 

center of a 25 cm wide X 25 cm long - 20 cm high (12.5 liter) airtiBbt glass container. A specified quantity of 
t^en sulfkJe was added and ihe hydrogen sulfide concenft^ 
mbe umnedietely aficr addition and 90 minutes aAer addition. 

Antttwiembial activit¥ 

The antimicrobial acth^iiy of the compoffliion of 

bacteria. 
[00391 

(Preparatioo of inoeolum solution) 
Qigadsms pre-incnbatod in agltf medium were harvested widi a platinum loop and suspended in sterile normal 
saliiie to a demrily of a mmiber 3 McFarland standard (approximately 10« CFU/mL). One part suspension was 
dihited with 100 parts noraail salioe for use as the inoculum solution. 5. auiva 209P and K coli IFO3301 were used 
as the test organisms. Example compositions prepared to 1 weight percent concenliation, to be described in detail 
below. w«e used as the samples under evahiation. 
[0040] 

Subsequendy. 1 mL samples of the above-mentioned example compositions prepared to 0.1 weight percent 
concentration were diluted whh 19 mL standard agar medium (1/20 times) and cultured in plate agar, which was 
inoculated with one platinum loopful of inoculum solution and incubated for 48 hours at 35* C After im:ubation. die 
plates were visually assessed for growth of bacteria. 
[004U 
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Comparative examples were prepared b thf> sunt conccalnitioii as ihe «ampte. (0.1 wightpeicert) fiom 
copper gluconate, sodium hdate. «.diHm tartanite, sodtan, palate »rf sodiom cittate md assessed for aotimicmbW 
activity in the same manner as die cBtmnpleB. 
[0042] 

(Examples 1 and 2 and Compaiative Examples I dmHigh 24) 
Thz bases and specified quantity of ^ (appnadamtely 20" Q were combined in 1000 ibL beakeis ill the 
proportioos indkatcd in Tables 1 tlmwgh 4, stined 

solubility of the basic zinc «rt»flsl« or zinc c«dde 2inc comp«»ind and flxycafbo«ytic aeid vm then visually 
assessed If die coinposidon was W to be in » 
«gulat£tf. After the pH was adjusted, the 

samphM! ™ also assessed for stability after OIK monfli in 5» C a^ 

are provided k Tables 1 fhrou^ 4. 

[0043] 

I Table 1] 



S olubiUty oFbasic zinc carbonate and appearance and sttbilit y of copipoaiti<?ii 



Zinc compound 



Oxycaiboxylic 
acid 



Carboxylic acid 



Carboxylate and 
osQTcarboxylate 



Acidic agents 
pHi " 



Total 



•« 



Basic 
carbonati^ 
joiubiiity 



zinc 



Liquid pH 



Solution 
appearance 



of 



Exampk 



♦Zinc 
carbonate 



Citric 
add 
mono- 
hydrate 
salt 
15,0 g 



Comparative Exampte 



1 



Zinc 

carbonate 
5,0 g 



Monodh 

anolamin 
e 9.66 g 



Succinic 

acid 

15-Og 



Balance 



500 e 



Dissolve 
d 



7,0 



Clear 
liquid 



Monoeth 

anolamin 
e 10.7 g 



Balance 



500: 



Zinc 

carbonate 



Zinc 

carbonate 
3,0 g 



Malfiic 
acid 
15,0 e 



Fumaric 

acid 
j5,Oj5 



Balance 



Di&solve 
d 



6.7 



Cloudy 
with 



500 g_ 



Un- 
dissolved 



Monoeth 

anolamin 

e 10.5 g 



Zinc 

carbonate 
5.0 g 



Succinic 

acid 
15-1 g 



Disodiu 

m 

succinate 
hcxa- 
hydrato 
15.0 £ 



Zinc 

carbonate 
$.0g 



Maleic 

acid 



Zinc 

carbonate 
5.0 s 



Balance 



500^ 



Dissolve 
d 



6.7 



Cloudy 
with 



Monoeth 

anolamin 
ell.6g 



Balance 



500_g^ 



Dissolve 
d 



7.1 



Cloudy 
with 



Disodiu 
m malate 
hydrate 
15.0 g 



Monoeth 

anolamin 
e 12.3 s 



Fumaric 
acid 
15.0 £ 



Disodiu 

fumarate 
lS,0g 



Balance 



Dissolve 
d 



72 



Cloudy 
with 



Monoeth 

anolamin 

^14.2g 



Balance 



500 a 



Dissolve 
d 



7.1 



Cloudy 
with 



Zinc 

carbonate 
5.0 g 



Tri^odiu 
m citfaie 
mono- 
hydrate 
salt 
15.0 g 



Balance 



500_^ 



Un- 
dissolved 
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composition 
after pH 

adjustment 



"**Stabaity of 
composition 



**Slabi 
lity 
witb 

stofagg. 



5°C 
15° C 

ilM. 



composit 
ion 



prtcipitat 



e 



pr^Cipitat 
e 



pfecipitttt 



awing chemical fbimulR; 



*: Zinc carbonate is a basic zinc carbonate with the fol 
2 ZnC03-3 Zn(0H)2 IE0 

•*: Assessment of basic zinc carbonate solubility and stability of composition 
o: Clear liquid 

X : Cloudy liquid, or contains impurities, sediment and/or prcscipitate 

[0044] 

[Tablc21 

Solubility of basic zinc caibMate attd appearance and stability of composifem 



Zinc compound 



Qxycarboxylic acid 



Carboxylic acid 



Carboxylate and oxycarboxylate 



Acidic agcmt 



Water 



Total 



i Basic zinc caibonatr solubility 



Liqaidt)H 



Solution appearance of 
composition after pH adjustment 



Stability of cotnposition 



Stability with 



5^C 



15=* C 



Comparative Example 

8^ rr 



*Zinc 
carbonate 
5,0 g 



Disodium 
succinate 
hexa- 
bydrate 
15.0 E 



Zinc 

carbonate 

5,0 g 



Disodium 
malate 

hydrate 
15.0 g 



Balance 



Un- 
dissolved 

X 



Balance 



Utt- 

disisolved 



10 



Zinc 

carbonate 

5j)g 



pisodium 
fumarate 
15.0 g 



Balance 



300^ 



Un- 
dissolved 

X 



11 



Zinc 

carbonate 
Mi 



HCL 

15,1 



Monoeth- 
anolamine 
8.60 g 



Balance 



500g 



Dissolved 

o 



6.7 



Cloudy 
with 
precipitate 



12 



Zmc carbonate 
5.0 g 



Sulfuric acid 



Monoeth-anolamine \6S g 



Balance 



500 g 



Dissolved 

o 



7-0 



Cloudy widi precipitate 



•: Zinc carbonate is a basic zinc carbonate with the following chemical formula; 
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2 Z11CO3 3 ZiitOH), H20. 

Assessment of basic zinc carbonate solubility and stabiUly of composition 

o: Clear liquid 

x; Cloudy liquid, or contains impurities, sediment and/or precipitate 

100451 
(Tables] 

Solubility of zinc oxide wd appearances and stability of composition 



Zinc compound 



Qxycarboxylic 
acid 



Cdiboxylic acid 



Catboxylate and 
oxycaiboxylatc 



Acidic agciiL 



pH regulator 



Example 



Zinc 
5.0 g 



Citric 
acid 
mono^ 
hydmte 

15.0 IS 



Water 



Total 



Zinc oxide 
solubility 



Liquid pH 



of 



Solution 
appcantnce 
compositioti 
after pH 
adjustment 



••Stability of 

composition 



Stabilit 
y with 
storage 



flM) 
1S*C 

JIML 



Monocth 

anolamin 
e8.47 g 



Balance 



500 



L 



Comparative Example 



13 



Zinc 
oxide 
5.0 g 



Succituc 
acid 
15-0 g 



Monoctb 

anolamin 
e9.56g 



14 



Zinc 
oxide 
5.0 g 



MaJeic 
add 



Balance 



Db^olve Dissolve 



70 



6-7 



Clear 
liquid 
com- 
position 



Cloin:^ 
with 

prccipiut 

e 



Q^ilance 



500 g 



Un- 
dissolved 



Zinc 
oxide 
5.0 g 



16 



Zipc 
oxide 
5.0 g 



Fumaric 
acid 
150 g 



Balance 



500 



Un- 
dissolved 



Succinic 
acid 
15.1 g 



Disodiu 
m 

succinate 
hexa- 
hydratc 
15.U 



Monoeth 

anolamin 
e9,15g 



Balance 



500 



Dissolve 
d 



6,9 



Cloudy 
with 

precipjtat 



17 



Zinc 
oxide 
5.0 g 



18 



Zinc 
oxide 
5,0 g 



Maleic 

acid 

15.1s 



EHsodiu 
mmalatc 
hydrate 
15.0 g 



Monoeth 

anolamin 
e 9.65 g_ 



Balance 



500^ 



Dissolve 
d 



7,1 



Cloudy 
with 

prccipitat 



Fumaric 
acid 
15,0 g 



Disodiu 
m 

fiunaiate 
15.0 g 



19 



Zinc 
oxide 
5.0 g 



Monocth 

anolamin 
e 14.9 g_ 



Trisodiu 
m citrate 
mono- 
hydmte 
15.0 g 



Balance 



Balance 



500 g 



500 



Dissolve 
d 



Un^ 

d^solved 



7,2 



Cloudy 
precipitat 
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The chemical fonnula fiwr zinc oxide is: ZnO 
** : Assessment of zinc oxide solubility and stability of compositicm 
Clear liquid 

x: Ooudy liquid^ or contains impurities^ sediment and/or precipitate 

[0046] 
[Table4J 

SofaibUity of zinc oxide and \ 



Zinc compound 



Oxycarboxyhc 
acid 



Carboxvlic acid 



CaiboKylatc and 
oxycarboxytote 



Acidic agent 



pHr^;ulator 



Water 



Total 



** Zinc oxide 
solubility 



Liquid pH 



Solution 

^pearance of 
composition 
after pH 

adjustment _ 



••Stability of 
composition 



Stabilit 
y with 
stofoge 



15* C 

Sim 



Coi>i1>arative Example 



20 



Zinc 
oscide 

19^ 



Disodium 
succinate 
hcxa- 
hydrate 

150 fi _ 



21 



Zinc oxide 
5.0 g 



Disodium 

maicate 

hydrate 

15.0 g 



22 



ZincQxidi! 
5.0 g 



Disodium 

fiunarate 

acid 

15.0 g 



23 



Zincoxidts 
5.0 g 



Balance 



500 g 



Un- 
dissolved 



Balance 



500 g 



Un- 
dissolved 



Bailee 



500 g 



Un- 
dissolved 

X 



Ha- 
ls.! g 



Monocth- 
anolamine 
7,44 fi 



24 



Zinc oxide 
5.0 g 



Sulfuric 
acid 



Balance 



SOOf 



Dissolved 

o 



6.9 



Cloudy 
with 

precipitate 



Monocth- 
ano1an)ine 

B^ance 



500 g 



Dissolved 

o 



7.0 



Cloudy 
with 

precipitate 



* : The chemical fbrmula for zmc oxide is: ZnO 

Assessment of zinc oxide sohibilfty and stabiliiy of composition 
o: Clear liquid 

x: Cloudy liquid, or contains inqvurities, sedini«nt and/or precipitate 
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(0047] 

(Examples 3 through 12 and Companttiw EawmpJes 25 and 26) 
m bases and specified quantity of vvakr (approximately 20- Q wens combined in 1000 mL t«atos in th« 
proportion, indicted in Tables 5 and 6, »tim:d *ilh . magnetic stiim 1«r 60 to 90 minutes and let stand. The 
solubility of the basic zmc caitonate or 2inc «dde zinc compoond and oxycaAoxylic acid tvaa dwM, VBually 
assessed. If the composition was found to be in a imifofm solmion stale, die liqnid pH adi^ated ym a pH 
regolatof . Aflcr flie pH was adjusted, tbe coniposition was aaaessod for sotation appeaiance »id stability. P«pared 
samples w«e al» Bssossed for stalriffly ato one 

arcprovidedinTabl«5and6.Notcthatd»«sults ^Examples 1 and2ab^ 

[00481 
[Table S] 





Com- 
parative 
Example 


Exsynpk 








25 


3 


1 


4 


5 


6 


7 


Zinc compound 


*Zioc 
carbonate 
5.0 g 
(0.08 
mol) 


Zinc 

carbonate 
5.0 g 
(0,08 
mol) 


Zinc 

carbon^ 
5.0 g 
(0.08 
moD 


Zinc 

carbonate 
5.0 g 
(0,08 

mol) 


Zinc 

carbonate 
5.0 g 
(0.08 
mol) 


Zinc 

carbonate 
5.0 g 
(0.08 
mol^ 


Zinc 

carbonate 

S.Oe 
(0.08 
mol) 


«« 

acid 


Citric 

acid 

mono- 

hydrate 

salt 

(0.040 
mot) 


Citric 
acid 
mono- 
hydrate 
satt 
8.44 g 
(0.080 
mol) 


Citric 
acid 
mono- 
hydrate 
salt 
15,0 g 
(0.143 
mol) 


Citric 
acid 
mono- 
hydrate 
salt 
25,0 g 
(0238 
mol) 


Citric 

acid 

mofio- 

hydmtc 

salt 

35,0 g 

(0333 

moO 


dl-maiate 
15.0 g 
(0.143 
mol) 


dl-malatx? 
25.0 g 
(0.373 
mol) 


._ 

pHregulator 




Monoetfa 


Kfonoeth 


Monocth 


Monocth 


Monoeth 


Monoeth 






anolamin 

e4.19g 


anolamin 


II 

amolantin 

el7,7g 


anolamin 
c26.1 g 


anolamin 
c6J4g 


anolamin 
e 16,34 g 


Water 


Balance 


Balance 


Balance 


Qalance 


Balance 


Balance 


Balance 


Total 


5006 ... 


500 g 


500 g 


500 £ 


500 


500 g 


500 g 


Molar ratio of 
basic zinc 
caii)onatc to 
cmboxylic acid 


l;0.5 


1:1 


1:1.8 


1:3 


1:4^ 




1:4.7 


*** Bask zinc 

lii^itkODatc 

solubility 


Un- 
dissolved 


Dissolve 
d 

0 


Dissolve 
d 

o 


Dissolve 

d 

o 


Dissolve 
d 

0 


Dissolve 
d 

0 


Dissolve 
d 

0 


LicpiidpH 




7.0 


7.0 


7.0 


7_1 


6.9 


7.1 


Solution 

appcanmce of 
compofiition 
after pH 
adjustment 




Clear 
liquid 
com- 
position 


Clear 
liquid 
com- 
position 


Clear 
liquid 
com- 
position 


Clear 
liquid 
com- 
position 


Clear 
liquid 
com- 
position 


Clear 
liquid 
j com- 
position 
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♦••Stability of 



Stabilit 
y with 
stooge 



5°C 
15° C 



owing chcmicd fonnula: 



Zinc carbonate is a basic zinc catbooate with the Mi 
2ZnC03-3Zn(OH)iH20 

Molar values were calculated on the basis of a moleculiff weig&t of 125 for zbc carfwoate. 
Molecular weight of citric acid mooohydrate is 210; molecular weight of di-malatB is 134. 
Assessmeot of basic zinc caAonate solubiliiy and siability of composition 
o: Clear liquid 

« : Cloudy liquid, or containfi itnpurities, sediment and/or precipitate 

100491 

[ Table 6 ] 

Solubility and appcarmicc and stabiliiy of composition by motor ratio of anc wide to caifaoxyUc acid 





parative 
Example 


Example 








26 


i 


2 


9 


10 


11 


12 


— ^ ""T"" 

Zinc cofnpduAd 


03dde 
5.0 g 
(0.123 
mol) 


Zinc 
oxide 
5-0 g 
(0.123 
mol) 


Zinc 
oxide 
5,0 g 
(0.123 
mol) 


Zinc 
oxidt 
3.0 g 
(0J23 
mol) 


Zinc 
oxide 
5.0 g 
(0J23 
mol) 


Zinc 
oxide 
5.0 g 
(0.123 
mol) 


Zitic 
oxide 

5.0 g 

(0.123 

mol) 


** 

Qxycarboxylic 
acid 


Citric 

acid 

mono- 

hydmte 

^t 

6.53 g 

(0,062 

moi) 


Citric 

acxd 

mono- 

hycbate 

salt 

13.12 g 

(0.125 

mol) 


Citric 

add 

mono- 

hydi^e 

salt 

15.03 g 

(0.143 

mol) 


Citric 

acid 

mono- 

hydr^tti 

salt 

25.13 g 

(0,239 

mol) 


Citric 

acid 

mono- 

hydmte 

$dt 

35.08 g 

(0.334 

mpl) 


dl-malat« 
15.02 g 
(0224 
mol) 


dl-malate 
25.06 g 
(0J74 
mol) 


pH regulator 




MCHI06|& 


Moooeth 


Monoetb 


Monoeth 


Monocth 


Monoeth 






anolamin 
e7.0»g 


anolamin 
e 8,47 ft 


anolamin 
e 16.71 g 


anolamin 
e24J8g 


anolamin 

c6-74g 


anobmin 

e 16.34 g 


Water 


Balance 


Balance 


Balance: 


Balance 


Balance 


Balance 


Balance 


Total 


500 g 


500 g 


500 g 




500 g 


500 g 


500 g 


Molar ratio of 
zinc oxide to 
carboxylic add 


1:0.5 


1:1 


1:1.2 




1:2.7 


1:1.8 


1:3 


Zinc oxide 
solubUviy 


Un- 
dissolved 


Dissolve 
d 

o 


Dissolve 
d 

0 


Dissolve 
d 

Q 


Dissolve 

d 

o 


Diasolve 

d 

O 


Dissolve 
d 

0 


Liauid pH 




7.1 


7.0 


7-1 


7.t 


7,0 


7,2 


Sotution 

appearance of 




Clear 
1 liquid 


Clear 
liquid 


Clear 
liauid 


Clear 
liquid 


Clear 
liquid 


Clear 
liquid 
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after pH 



•••Stability of 
compoaition 



Stabilit 
y with 

I storage 



5^C 
ilML 



positioti 



com- 
position 



I com* 
positioa 



com- 
position 



com- 
position 



com- 
position 



*: Tlic chemical fonnula for zinc oxide is: ZnO 
Molar values were cdculatcd on the basis of a molecular weight of 81 for ctic oxide* 

Molecular weight of citric acidmonohydrate is 210; molecular weight of dl-malate is 134. 
Assessment of basic zinc caitonate solubility and stability of composition 
o: Clear licjuid 

x; Cloudy liquids or contains impurities, sediment and/or precipitate 
[00501 

(Examples 13 through 18 and Comparative Examples 27 dirough 30) 
The bafies and specified quanthy of water (approximately 20- C) were combb.=d in 1000 mL beak«^ in the 
proportions indicated in Tables 7 and 8 and sdired with a magnetic stirrw fcr 60 to 90 mimrtes. Tlie basic zinc 
carbonate or dnc oxide zinc compound and carboxylic acid were dissolved m water and the pH of ifae composition 
was adjusted to the specified pH with a pH rcguhrtor to produce the samples for assessment of elimination of odo« 
(ammonia and hydfOfien sulfide). Hie samples were used to assess the elimination of odors. 
10051 1 
(Table?) 

Liquid pH and odor elimination effcctivity of basic zmc caAonate, oxycarbo«ylic acid and pH reguhtor 





Com- 
parative 
Example 


Example 


Com-paratLYe 
Example 




27 


13 


14 


15 


28 


Zinc compound 


*Zmc 

carbonate 
5.0 & 


Zinc 

catbonate 
5.0 £ 


Zinc 

carbonate 
5.0 e 


Zinc 

carbonate 
5,0 ft 


Zmccaibonate 
5.0 g 


Ossycarboxylic 
acid 


Citric 

acid 

mono- 

bydrate 

salt 

15.0 g 


Citric 
acid 
mono- 
hydrate 
salt 

15-0 g _j 


Citric 

acid 

motio- 

hydrate 

salt 

15.0^ 


Citric 
acid 
mono- 
hydrate 

salt 
15.0 


Citric acid 
mono-hydrate 
salt 
15.0 g 


pH regulator 




Monoetfa 

anolamin 
« 7-25 6 


Movioetti 

anoiamin 
e9.66g 


Mofkoetfa 

anolamin 
e 10.92 


Monoeth- 
anolamine 
27,89 g 


Water 


Balance 


Balance 


Balance 


Balance 


Balance 


Total 


500 £ 


500 g 


500ft 


S00& 


500 fi 
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T imiiH nH 


1 1 

J T 1 


5,5 


7.0 


8.15 


10.0 


Am- 














monia 
concen 


Initial 


150 


ISO 


ISO 


ISO 


ISO 


-tr&tion 














(ppm) 


90 

min 


<I 


<l 


2 




110 


Hy- 


Initial 












drogen 
sulfide 




150 


150 


150 


150 




concen 














-tration 
(ppm) 


90 
min 


105 


14 


2 


2 


3 



2 2nCOj3Zii(OH)2HiO 

100521 

[Tabbftl 

Uqdd pH and odor elimination cffecUvity of 2inc oxide, oxycarboxylic acid and pH regulator composidcos 





Com- 
parative 
Example 


Example 


Com- 
parative 
ExBinpie 




29 


16 


17 


18 


30 


Zinc compound 


•Zinc 
oxide 

5.0 g 


Zinc 
oxid« 

5.0 g 


Zinc 

oxide 
5.0 R 


Zinc 
oxide 
5.0 g 


Zinc 

oxide 
5.0 fi 


Oxycaiboxylic 
acid 


Citric 

acid 

mono- 

15,0 £ 


Citric 
acid 
mono- 
hydrate 
salt 
15.0 g 


Citric 

acid 

mono- 

tQ^drate 

salt 

15,0 R 


Cilric 

acid 

mono-^ 

salt 
15.0 R 


Citric 

acid 
moDo- 
hydrate 
salt 

15.0 g_ 


pH regulator 




Monoeth 
.«5.50g 


Moooeth 

anolamin 
c 8.47 fi 


Monoedi 
^olamin 


Monoeth 

anolaoiin 
e 23.56 g 


Water 


Balance 


Balance 


Balance 


Balance 


Balance 


Total 


SODA 


500 g 1 


500 £ 


S00|_ 


500 g __ 


Liauid oH 


33 


5,5 


7.0 


8.2 


10.0 


Am- 
monia 
concen 
-tradon 
(ppm) 


Initial 


150 


150 


150 


150 


ISO 


90 
min 


<1 


<1 


2 


10 


100 


Hy- 

sulfide 
concen 
-tration 
(ppm) 


Mtiol 


ISO 


ISO 


150 


150 


ISO 


90 
min 


100 


10 


2 


2 


3 
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*: The chemical formula for zinc oxide is: ZnO 



[0053] 

OExampIes 19 through 40) 

THe bas.s and specified quantity of water (approximately 20» C) w«e combined ialOOO mL b«4m in ihc 

proporrions ih<Uc«t.d in Tables 9 through 12 «id stilted with a ^ 

caH»tmtc or zinc oxide zinc comiKHind «ml ™b«»yfe 

was adjufittd vrfth a pH reguUri™. Afterlto pH v» adjusted, tte 

and stabUity. Prepared samples ««e nbo «««»ed for ^ 
tanperatuKi bolhs. Tl» resnte are provided in Tib^ 

[00S4] 
[Tabte91 

Solubility and i^eacance and stability of basic zinc carbooate. oxycaiboxylio acid and pH regntotor compositions 



Zioc compound 



Oxycarboxylic 
acid 



Example 



19 



•Zinc 
carbonate 
0.50 g 



pM regulator 



Water 



Total 



** Basic zinc 
carbonate 
solnbiltty 



acid 
I68g 



Moiioetli 

anolamin 
e5,66g 



Balance 



Liquid pH 



Solution 

^ppeaninc^ 

composition 



of 



pH 



adjustment 



'*StabiUty of 
compositiott 



Stabilit 
y with 



15' C 

SXM 



Dissolve 
d 

o 



20 



Zinc 

carbonate 
0-56 g 



Lactic 
acid 
2.62 g 



Mf»ioeth 

ano lamin 



21 

Zinc 

carbonate 
0_50g 



Lactic 
acid 
3,63 g 



Balance 



Dissolve 
d 



7J 



Clear 
liquid 
com- 
position 



Motio«ih 

anolamin 
e 21.44 ft 



Balance 



22 



Zinc 

carbonate 
0-SOg 



dl-fflaiate 
1.51 g 



23 



Zinc 

carbonate 
0.50 g 



dl-n&alate 

2.54 g 



24 



Zinc 

carbonate 
0.50 s 



dl-malate 
3.55 g 



Mbnoetfa 1 Manoeth 



anolamin 
e 14.91 g 



500^ 



Dissolve 
d 



7.3 



Clear 
liquid 

com* 
position 



7,1 



Clear 
liquid 
com- 
position 



Balance 



Dissolve 
d 



7.4 



Clear 
liquid 
com- 
position 



anolamin 

e 30-55 gL 



Balance 



Dissolve 

d 

o 



7.5 



Clear 
liquid 
com- 
position 



Monodfa 

anolamin 

c 45.60 s 



Balance 



500 K 



Dissolve 
d 



7.0 



Clear 
liquid 
com- 
position 



Zinc cari>onate is a basic zinc caibonate with the following chemical formula: 
2ZnCO3 3Zn(OH)3Hi!0 
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••: Assessment of basic zinc carbonate solubiUiy and smbility of qomposili<m 
o: Clear liquid 

x: Cloudy liquid, or contains Impuritifis, sedimfint and/or precipitate 

[0055] 

[Table 101 

SolubUity and appearance and Stability of basic ^c»faonalii.oxyc«ibo«ylic<icid and pH i«gpbtor composition!. 







Rvamnle 




25 


26 


27 


28 




Zmc compound 


•Zinc 
carbonate 
0.50 g 


Zinc 

cartK^nate 
0,50 g 


Zinc 

caiticmate 
0-50 g 


Zmc 

OoJT/OIliU* 

0.50 g 


cBtbonate 


OxycartKntylic 
acid 


ji 
dl- 

tartaric 
acid 
2.59 g 


tartaric 
acid 
3.50 g 


Citric 
acid 
mono- 
hydrate 
15.7 g 


Citric 

acid 

motto- 

hydrate 

2S.0g 


Citric 
acid 
mono- 
hydrate 
35.0 g 


pHregulBtor 


Monodh 

anolamin 
c27_27g 


Monoem 

anolamin 
c 40.50 g 


AAOiioetn 

flnQUUIllfi 

e 14.95 g 


gnfilaTnifi 

CUl VMM * ■ 

e27.S5g 


Monoeth 

anolamin 
e 43.05 E 


Water ^ 




LJ 1 ftfi^a 




Balance 


Balance 


Total 


500 g 


500 E 




SOOg 


500 g 


** Basic rinc 

carbonate 

solubility 


Dissolve 
d 

o 


Di$$olve 
d 

o 


Liissoive 

d 

0 


d 


Dissolve 
d 

0 


Liquid pH 


7.1 




7.1 


7.1 


7.2 


Solution 
appearance of 
composition 
after pH 
adjustment 


Clear 
liquid 
com- 
position 


Clear 
liquid 
com- 
position 


Clear 
liquid 
com- 
position 


Clear 
liq.uid 
com- 
position 


Clear 
liquid 
com- 
position 


♦♦Stability of 

comDosition 


o 


o 


p 


o 


0 


*« 

Stabilit 
y with 
storage 




o 


o 


o 


O 


0 


15^ C 
(IM) 


o 


O 


Q 




0 


*: ZincG 


arboimte 


' is a basic sjnc carbonate with the following chemical tonnute 



2ZiiCOj3Zn(OHbHaO 

««: Assessmnit of basic zuk carbonate solubility and stabiliQ^ of oonposition 



o: dear liquid 

X: Cloudy liquid, or coniaiDB impufitivs, sediment and/or precq)itatc 
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(00561 
(Table 111 

SoUibUhy and appearance and stability of Tine oxide, QxymbaxyUc«ilida«lt>Hf^BPite»»rcomp«it.oi.S 







l^vQittnW ^ 








30 


31 




33 


34 


35 


Zinc compound 


*Zinc 
oxide 

U.JV g 


Zinc 
oxiae 


Zinc 

rtvifle 

UJUUv 

0,50 g 


Zinc 

oxide 

OJOg 


Zinc 
oxide 
0.50 g 


Zinc oxide 
0,50 g 


OxycartioxyUc 
acid 


L^tic 

acid 

LS7g 


Lactic 
acid 
2,51 g 


Lactic 
acid 
3,60 g 


dl-malafce 
1-57 g 


dl-malate 
2.54 g 


dl-malfl£e 
3.52 g 


pH regulator 


MoTioeth 

anolamin 
e 0.24 £ 


Monoefh 

atioiamin 
e7.8£ _ 


Monoedi 

aciolamin 
e 16.44 e 


Moooeth 

anolamin 
elL7Sg 


Monoeth- 
anolaniine 

26.95 g 


iVIonDcul* 
anolaminc 
41.66 g 


Water 


Balance 


Balance 


Balance 


Balance 


Balance 


Balance 


Total 


SOOg 




SOOg 


SOOg 


500 R 


500 g 


Zinc 
solubility 


oxide 


d 

n 


Dissolve 

d 

o 


Dissolve 
d 

o 


Dissolve 
d 

o 


Dissolved 

o 


Dissolved 

□ 


Liquid pH 


7.3 


73 


7,4 


7,3 


7.2 


7.4 


Solmioa 

appearance of 
composition 
after pH 
adiustment 


Clear 
liquid 
com- 
position 


Clear 
liquid 
com* 
position 


Clear 
liquid 
com* 
position 


Clear 
liquid 
com- 
position 


Clear 
liquid 

com- 
position 


Clear 
liquid 

com- 
position 


•^Stability of 
composition 


o 


o 


0 


o 


o 


o 


«* 

Stabitit 
y with 
storage 


5°C 
(IM) 


O 


□ 


o 


0 


o 


o 


(IM) 


0 


o 

... 


o 


0 


o 


o 


•: Thecl 


lemical formula fior zinc ostlde is: Z^O 



Assessment of basic zinc carbonate solubility and stability of composition 
o:aear liquid 

X! Cloudy liquid, or contains impurities, sediment and/or precipitate 

[00571 

(Table 12] 

Solubility and appeanmcc and stability of ziiic oxide, gxyca rboxylic acid and pH regulator compositions 



Zinc compound 



Qxycarboxyiic 



Example 



36 



*Zmc 
oxide 
0.50 g 



di- 



37 



Zinc 
oxide 
0.50 6 



dl- 



38 



Zinc 
oxide 
0.50 g 



Citric 
acid 



39 



Zinc 
oxide 
0,50 g 



Citric 
acid 



40 



Zinc 
oxide 
0,50 g 



Citric acid 
mono- 
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acid 


tattarat« 
2.62 g 


tartaratt; 
3,50 g 


mono* 

hydrate 

lS.Sg 


mono- 
hydrate 


hydrate 

37,0 g 


pH TEgalator 


Mono^fb 

anobmin 
e 24.00 a 


Monoeth 

anolamin 
e 36.29 g 


Monoeni 

anolamin 
e 11,41 g 


MonoCffi 

anolamm 
c 24.09 g 


Mqnoeth- 
aAolaminc 
40.34 g 


Water 


Balanqe 




Balance 


Balance 






500 g 


500 a 


500 £ 


500 g 




•* Zinc oxide 
solubilily 


Dissolve 
d 

0 


Dissolve 
d 

o 


Dissolve 
d 

o 


Dissolve 
d 

0 


Dbsolved 

o 


Liquid pH 


7.0 


7-0 \ 


7.4 


7.1 


7.0 


Solution 

appearance of 
composition 
after pH 
adjustment 


Cliiar 
liquid 
com- 

nfisition 


Clear 
liquid 
com- 
position 


Clear 
liquid 
com- 
position 


Clear 
liquid 
com- 
position 


clear 
liquid 

positiop 


*+StabiIHy of 
comoositioo 


0 


o 


o 


o 


0 


StabiUt 
y with 
stor^e 


(IM) 


o 


o 


0 


o 


0 


15* C 
<1M) 


0 


o 


0 


o 


0 


The cl 


lemicali 


brmula for zinc oxide is: ZnD 



••; Assessment of basic zinc carbonate sohibility and stability of coroposition 
o: Clear liquid 

x: Cloudy liquid, or contains impurities, ^diment and/or precipitate 
[00SS1 

(Examples 19, 22. 25. 27, 30. 33, 36, 3», Comparative Examples 3 1 through 35) 
The antimicrobial activity of the example compositions was assessed. Comparative Examples 31 through 35 w^e 
also prepared with copper gluconate, sodinm lactate sodium tartarate, sodium malaie and trisodium ciUatc in the 
same concentration as the examples (0.1 weight percent) and asscss^i for antimicrobial activity. The results an= 
provided in Table 13, 
10059] 

[ Table 13 1 . 



Strain 



209P 



K coli 
IFO3301 



Example 



19 



22 



25 



27 



30 



33 



36 



38 



Comparative Example 



31 



Copper 
^neonate 



32 



Sodium 
lactate 



33 



Sodium 
tartar^ 



34 



Sodium 
malate 



35 



Ttisodium 
citrate 



Ciiteda 

+: Bacterial growth 
^; No bacterial growth 
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100601 

TTifi above reaOte ri««w thit Ihe mtimicrotol and d«^^ 
soiubUity of zinc OKide and to™ ^ "iboaate, enhances the ^abUity of the elfecUvc inff^ the 
convorftion, effi«tively eliminates ammonia and M"«en 
tempmltaK of S« C and at 1S<> C. 

10061 1 , . 

Tl,eantinrfcn*ial«»ddeodori2iiigco«posH^ 

to have mow |K)tart antimicrobial action than a 
(00621 

[ Effect of the Invention ] 

Tie fo»going demonrirates that the antimierobid and deodorizhig composition of th* invention is an 
extoanely safe composition that sinmlianoonsly provides both effi»ettve daodoriiation of odora in the household and 

aatimicTobial acbcuL 
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